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I Gf; titf/fe* ' (57)Abstract. 

PROBLEM TO BE SOLVED: lb provide a 
\t± grating body, having high corrosion resistance, 

and a storage battery superior a service life 
characteristic by restraining the occurrence of 
cracks of the node part of the grating body for 
the storage battery, using rotary expanding 
method. 

i 6 SOLUTION: In the rotary expansion method, by 
making a pair of rollers facedly mesh by 
alternately arranging a projecting blade and a 
flat part on the circumference and superposing 
a plurality of disk-like cutters in the flat part a 
plurality of strips of intermittent slits are 
formed on a lead alloy sheet for passing between 
the pair of rollers; filament parts 21 between the adjacent slits are overhung, in a 
mutually inversely turning curved shape in almost the vertical direction to a lead alloy 
sheet surface; intermittent parts of the intermittent slits are alternately cut by meshing 
of the flat part; and the intermittent slits are formed in a zigzag shape, and a meshing 
quantity d in the flat part is set to 0.05 mm to 0.90 mm. 
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CLAIMS 



[Claim(s)] 

[Claim l] Arrange a periphery convex-like cutting edge and a flat part by turns, and 
said flat part makes it pile up each other's disc-like cutter which has arranged the 
thin-walled part by turns [ of one field of the thickness directions ] two or more sheets, 
and forms a roll. It forms in the lead alloy sheet which passes through between said roll 
pair by making the pair of this roll counter and engaging in parallel [ a two or more 
articles intermittence slit ]. and the filament section between the slits which adjoin in 
parallel - said lead alloy sheet surface " receiving -- abbreviation, while making it 
deform so that it may ****** in the shape of [ of the reverse sense ] a curve mutually in 
a perpendicular direction The manufacture approach of the grid object for batteries 
which is the manufacture approach of the grid object for batteries which cuts the 
intermittence section of said intermittence slit by turns by tabling of said flat part, and 
forms said intermittence slit alternately, and is characterized by setting the amount of 
tabling in said flat part to 0.05mm - 0.90mm. 

[Claim 2] Said lead alloy sheet is the manufacture approach of the grid object for 
batteries according to claim 1 characterized by consisting of a Pb-calcium-Sn alloy. 
[Claim 3] It is the manufacture approach of the grid object for batteries according to 
claim 2 characterized by setting the amount of tabling of said flat part to 0.05mm - 
0.25mm when the amount of Sn contained in said Pb-calcium-Sn alloy carries out more 
than 1.0 mass %. 

[Claim 4] The manufacture approach of the lead accumulator characterized by using for 
either [ at least ] a positive electrode or a negative electrode the plate which filled up 
with and formed the active material paste in the grid object for batteries manufactured 
by the manufacture approach of claim 1 or the grid object for batteries according to 
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claim 2, and forming a group of electrode. 

[Claim 5] The manufacture approach of the lead accumulator characterized by using for 
a positive electrode the plate which filled up with and formed the active material paste 
in the grid object for batteries manufactured by the manufacture approach of the grid 
object for batteries according to claim 3, and forming a group of electrode. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the grid object for batteries which uses 

the rotary expanded method. 

[0002] 

[Description of the Prior Art] In recent years, the grid object of a lead accumulator is 
becoming in use [ the expanded method of construction which performs expanded 
processing to the ingredient which made lead or a lead alloy the shape of a thin sheet 
with rolling, and can produce a grid object continuously ] from production by the casting 
method of construction in order to raise productivity. It is divided roughly into a rotary 
method which is indicated by this expanded method of construction at a reciprocating 
method and JP,3-204126,A. 

[0003] Among those, a general rotary method is classifiable into three processes as 
shown below, namely, the filament section which serves as a grid bone at the same time 
it **** the intermittence slit of two or more articles on a lead alloy sheet as the* 1st 
process at a sheet longitudinal direction - a sheet surface - receiving - abbreviation - 
in a perpendicular direction, it ****** s in the shape of [ of the reverse sense ] a curve 
mutually, and is cast. 

[0004] The cutter roll 4 as made pile up mutually two or more disc-like cutters 3 of a 
configuration by which the periphery convex-like cutting edge 1 as shown in (a) of 
drawing 7 and (b) has been arranged in the predetermined pitch through a flat part 2 at 
this time at the predetermined spacing and shown in drawing 8 , and 4' are constituted. 
The pair of this cutter roll 4 and 4 ? is engaged, a roll pair is constituted, and the 1st 
above mentioned process which passes the lead alloy sheet 5 between this cutter roll 
pair As shown in drawing 9 is performed. 

[0005] According to the approach indicated by above mentioned JP,3"204126,A, the 2nd 
following process advances to coincidence mostly with the 1st process. By cutting the 
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intermittence section of an intermittence slit by turns, this 2nd process is a process 
which makes alternate the intermittence slit of two or more articles, this - the - two - 
a process - a cutter - a roll - four - four - ? - disc-like - a cutter " three - preparing - 
having had - a flat part - two ■■ a cutter - thickness - a direction - a thin-walled part 
-- six - alternation " forming - making - while - countering - a cutter - a roll - four - 
four -- ' - the same - a flat part - two " comrades -- gearing - shear ~ the section -■ 
seven v a thin- walled part - six - comrades - countering - suiting ---less -- shear the 
section ■- eight - constituting - things depending . That is, while the intermittence 
section of a slit is cut by the shear section 7, when the intermittence section which 
adjoins this cut intermittence section corresponds to the non-sheared section 8, the 
intermittence section is cut by turns and the intermittence slit of two or more articles 
parallel to each other who was formed on the sheet is formed alternately. 
[0006] At the last process [ 3rd ], the mesh-like expansion section which serves as a grid 
object by making it extend crosswise [ the ] and carrying out expansion of the slit is 
formed. In this case, the intermittence section turns into a pars tuberalis of the 
mesh-like expansion section. 

[0007] The crosswise cross section corresponding to the intermittence section of the lead 
alloy sheet in the time of the 2nd process described above by this rotary expanded 
method being completed is shown in drawing 10 . In order to have to maintain the 
tension to the filament section 9 which follows the intermittence section 10, rotating in 
the direction as the intermittence section 10 showed to drawing 10 when expansion of 
this sheet is carried out in the 3rd process, and the aforementioned filament section 9 
currently cast on abbreviation perpendicular up and down is developed in the shape of a 
mesh, the moment and tensile stress of torsion will be applied to this intermittence 
section 10. The moment of these torsion and the moment by tension cause generating of 
the crack in the intermittence section 10 (pars tuberalis). 

[0008] While mechanical physical properties of the lead sheet alloy [ especially / aiming 
at the reinforcement of a lead accumulator in recent years ], such as material strength, 
were improving, when a grid object was cast as mentioned above, the crack had the 
situation which becomes easy to generate. Since oxidation corrosion will advance with 
this crack as the starting point when the grid object which such a crack generated 
especially in the lead accumulator is used for a positive electrode, the life of a lead 
accumulator was also short as a result. 
[0009] 

[Problem(s) to be Solved by the Invention] This invention aims at offering the lead 
accumulator which controlled generating of the crack of the pars tuberalis of a grid 
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object in the manufacture approach of the grid object for batteries by the rotary 
expanded method, and was excellent in corrosion resistance high grid object and life 
property. 
[0010] 

[Means for Solving the Problem] In order to solve the above mentioned technical 
problem invention of this invention according to claim 1 Arrange a periphery 
convex-like cutting edge and a flat part by turns, and said flat part makes it pile up 
each other's disc-like cutter which has arranged the thin-walled part by turns [ of one 
field of the thickness directions ] two or more sheets, and forms a roll. It forms in the 
lejad alloy sheet which passes through between said roll pair by making the pair of this 
roll counter and engaging in parallel [ a two or more articles intermittence slit ]. and the 
filament section between the slits which adjoin in parallel - said lead alloy sheet 
surface - receiving .-■ abbreviation, while making it deform so that it may ****** in the 
shape of [ of the reverse sense ] a curve mutually in a perpendicular direction It is the 
manufacture approach of the grid object for batteries which cuts the intermittence 
section of said intermittence slit by turns by tabling of said flat part, and forms said 
intermittence slit alternately. The manufacture approach of the battery grid object 
characterized by setting the amount of tabling in said flat part to 0.05mm - 0.90mm is 
shown. 

[0011] Moreover, invention of this invention according to claim 2 shows the grid object 
for batteries using the Pb-calciunrSn alloy as a lead alloy sheet in the manufacture 
approach of the grid object for batteries according to claim 1. 

[0012] Moreover, invention of this invention according to claim 3 is characterized by 
setting the amount of tabling of said flat part to 0.05mm - 0.25mm, when the amount of 
Sn contained in a Pb-calciunrSn alloy in the manufacture approach of the grid object for 
batteries according to claim 2 carries out more than 1.0 mass %. 

[0013] Moreover, invention of this invention according to claim 4 shows the 
manufacture approach of the lead accumulator which uses for either [ at least ] a 
positive electrode or a negative electrode the plate which filled up with and formed the 
active material paste in the grid object for batteries manufactured by the manufacture 
approach of claim 1 or the grid object for batteries according to claim 2, and forms a 
group of electrode. 

[0014] Moreover, invention of this invention according to claim 5 shows the 
manufacture approach of the lead accumulator which uses for a positive electrode the 
plate which filled up with and formed the active material paste in the grid object for 
batteries manufactured by the manufacture approach of the grid object for batteries 
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according to claim 3, and forms a group of electrode. 
[0015] 

[Embodiment of the Invention] The gestalt of operation of this invention is explained 
below with reference to drawing. 

[0016] Drawing 1 is drawing showing the disc-like cutter 11 for rotary expanded used 
for the manufacture approach of the grid object for batteries by this invention. On the 
periphery of the disc-like cutter 11, the convex cutting edge 12 and the flat part 13 are 
formed by turns. The thin* walled part 14 is formed in the side face which is a field of the 
thickness direction of the disc-like cutter 11 corresponding to a flat part 13. These 
thin-walled parts 14 are formed in the 2nd page of the thickness direction by turns. 
[0017] a roll pair as formed the cutter roll 15 which carries out the laminating of two or 
more sheets of the disc-like cutter 11 shown in drawing 1 through spacing, and is shown 
in drawing 2 , and 15' and shown in drawing 2 combining the pair of this cutter roll 15 
and 15' -- 16 is constituted. It is together put so that this cutter roll [ that counters 
mutually ] 15, flat part [ which was prepared in each disc-like cutter 11 in 15* ] 13, and 
convex cutting-edge 12 comrades may counter, respectively. The shear section 18 which 
the fields which did not form the non-sheared section 17 which thin-walled part 14 
comrades corresponding to a flat part 13 counter for each other here, and a thin-walled 
part 14 counter for each other is formed. 

[0018] While forming a slit 20 in two or more articles intermittently with the convex 
cutting edge 12 by making this roll pair 16 pass the sheet 19 of a lead alloy as shown in 
drawing 4 as shown in drawing 4 , the filament section 21 formed between slits 20 is 
made to project so that it may curve by turns in the vertical direction to the 19th page of 
a sheet (the 1st process). 

[0019] At this time, the intermittence section between slits 20 is alternately cut by the 
above mentioned shear section 18, and a slit 20 becomes alternate (the 2nd process). 
[0020] In the non-sheared section 17, the intermittence section of a slit 20 is not cut, but 
as shown in drawing 5 , develops a sheet crosswise and turns into the pars tuberalis 23 
of the expanded mesh section 22. 

[0021] The shear section 18 is formed when flat part 13 comrades overlap. The amount d 
of tabling of this lap section shown in drawing 3 in this invention is set to 0.05mm - 
0.90mm. While controlling the torsion moment A of the non-sheared section 17 (it 
corresponds to a pars tuberalis) when developing a slit crosswise [ sheet ] by limiting to 
the value which described the amount d of tabling above, the tensile stress by the 
filament section 21 (grid bone) can be controlled to the minimum. This is because 
distance h between the supporting points 24 connected with the filament section 21 in 
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the non-sheared section 17 (pars tuberalis) can be made small. 

[0022] Although this amount d of tabling is so good that it is small, to use a lead alloy as 
a sheet material, it is required to be referred to as at least 0.05mm or more. Since ** 
which is not carried in the shear section 18 is not completely performed when the 
amount d of tabling is set as less than 0.05mm, a slit cannot be made alternate and an 
expanded mesh cannot be developed. 

[0023] When the amount d of tabling is set to 0.90mm or more, the distance between the 
supporting points 24 becomes long, and generating of a crack advances rapidly. Cut 
when such a crack becomes the origin of corrosion as described above, especially it uses 
as a positive-electrode grid object, and a pars tuberalis receives corrosion, a battery 
serves as a short life. 

[0024] Moreover, in the Pb-calciunrSn alloy containing calcium of the range of 0.03 
mass % used especially as a lead alloy sheet - 0.10 mass %, in order to improve the 
reinforcement of the alloy itself, and corrosion resistance, when Sn content is set up 
more than 1.0 mass %, in order for an elongation percentage to fall, it becomes easy to 
generate a crack remarkably. Therefore, in using the Pb-calciunrSn alloy which 
contains Sn more than 1.0 mass % for Sn content, it is necessary to engage and to set an 
amount d as 0,05mm - 0.25mm. 

[0025] As it is the above, after forming an alternate slit in a sheet, by expanding the 
edge of the cross direction of a sheet crosswise, the slit section is developed and the 
expanded mesh section 22 is formed. While carrying out cutting processing of this 
expanded mesh section 22 at a predetermined dimension, the grid object 26 for batteries 
by this invention as shown in drawing 5 can be acquired by carrying out cutting 
processing and forming the current collection handle part 25 from the part which does 
not perform expanded processing. 

[0026] Thus, the lead accumulator by this invention can be obtained by using the 
acquired grid object for batteries for either a positive electrode or a negative electrode, 
and using a conventional method about subsequent processes. When the grid object for 
batteries is acquired using a Pb-calciunrSn alloy [ as / whose Sn content is more than 
1.0 mass % especially as a lead alloy sheet ], the anti-oxidation corrosive of the grid 
object itself is strong, and since generating of the crack in the pars tuberalis which 
promotes corrosion can be controlled to the minimum, when it uses as a 
positive-electrode grid object, the effectiveness of this invention can be most notably 
done so. 
[0027] 

[Example] The life of the lead accumulator which used the grid object acquired by this 
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invention for below is explained. According to the above mentioned gestalt of 
implementation of invention, the amount d of tabling was changed variously and the 
grid object for batteries was produced. 

[0028] The grid object for batteries for positive electrodes was produced using the rolling 
sheet of Pb-0.06 mass %calcium-0.4 mass %Sn (alloy A) and Pb-0.06 mass %calciunrl.O 
mass %Sn (alloy B) as a lead alloy sheet. Each grid object for batteries was filled up with 
the active material of the shape of a paste which kneaded lead powder with water and a 
dilute sulfuric acid with the conventional method, and was acquired, and it considered 
as the positive-electrode plate by carrying out aging desiccation. 

[0029] Eight things which packed these seven positive-electrode plates and the 
negative-electrode plate by the conventional method with the separator which consists 
of microporous polyethylene were combined, the lead accumulator for automobiles of 
nominal-voltage 12V rated capacity 55Ah which uses a dilute sulfuric acid as the 
electrolytic solution was produced, and life test shown below about these cells was 
performed. 

[0030] After performing charge for a trial cell for 10 minutes by 14.8V constant voltage 
as the life test approach, the charge-discharge cycle which performs 25A discharge for 2 
minutes was performed. 300A discharge was performed every 480 cycles of a 
charge -discharge cycle, and when the terminal voltage of a cell fell to 7.2V, it considered 
as the life. In addition, the cycle of this charge -discharge was performed, where the 
300A discharge for every 480 cycle left the cell in 25-degree-C ambient atmosphere in 
75-degree-C ambient atmosphere and cell temperature is made into 25 degrees C. 
[0031] The life test result of these trial cells is shown in drawing 6 . It can check that the 
lead accumulator obtained by the manufacture approach of this invention so that 
clearly from the result shown in drawing 6 is equipped with the stable life property. It 
turned out that the life property which was excellent by setting the amount d of tabling 
to 0.05mm - 0.25mm in the cell which made Sn content in a positive-electrode grid alloy 
1.0 mass % especially is acquired. Moreover, it is desirable to apply, when this Sn 
content exceeds 1.0 mass %. 

[0032] Moreover, this amount d of tabling is hardly influenced by sheet thickness. 
Although the case with a sheet thickness of 0.9mm was indicated in the above 
mentioned example, when the thickness of a sheet engaged also in the thickness of 0.5 
to 1.5mm and set the value of an amount d to 0.05mm - 0.25mm especially 0.05mm - 
0.90mm, it has checked that the effectiveness of this invention was acquired notably. 
[0033] 

[Effect of the Invention] As mentioned above, by controlling the crack generated in the 
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mesh-like expansion section of the grid object produced by the rotary expanded method 
with sufficient productivity, this invention becomes possible [ acquiring the expanded 
metal grating object which improved corrosion resistance ], and can obtain the battery 
which was excellent in the life property. 
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